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Abstract 
Objective: To evaluate the prevalence of postoperative pain and its intensity in 
association with clinical factors in patients undergoing root canal treatment. Material 
and Methods: 50 subjects over 18 years of age of both genders were included by 
demand. Questionnaires were applied to subjects in order to obtain demographic data, 
clinical features about presence of pain and its intensity at intervals of 24 and 48 hours 
after procedure. Teeth were treated by the crown-down technique in single or multiple 
visits, aided by irrigation with 2.5% sodium hypochlorite, proceeding to the filling of 
root canals by the Tagger's hybrid technique, using gutta-percha and zinc oxide-
eugenol cement. Data were analyzed with univariate and bivariate statistical test 
(Fisher's exact test) using SPSS 13.0 software. Results: No statistical difference 
(p>0.05) was observed between prevalence of postoperative pain and its magnitude in 
association with clinical variables. Conclusion: Pulp sensitivity (vitality), pre-existence 
of apical lesion, single-session treatment, use of intracanal dressing, reported pain prior 
to treatment, and use of analgesic medication were not associated with the prevalence of 
postoperative pain. 
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Introduction 
Postoperative pain in patients undergoing root canal treatment is an undesirable 
complication in dental practice for both patient and dentist. This problem is related to the induction 
or exacerbation of the inflammatory response in periapical tissues triggered by endodontic therapy, 
which stems from an injury suffered by the host [1]. The aggressive agent that triggers these events 
may have different origins, such as physic, chemical or microbiological [1]; however, the latter 
seems to be the main cause of postoperative pain. 
The intensity of the inflammatory reaction can be influenced by several factors such as the 
degree of existing pathological changes in the periapical region, presence of certain bacterial species 
in the root canal [2], tooth element, diagnosis of the pulp condition, occurrence of preoperative pain 
and presence of fistula [3.4].  
There are divergences among professionals devoted to Endodontics regarding the number of 
sessions to complete treatment. Scientific literature is extensive on comparative studies regarding 
postoperative pain in treatments performed in single or multiple sessions [5-9].  
In general, single sessions are indicated when clinical conditions such as vital tooth, lack of 
apical periodontitis and absence of bleeding at the time of filling are observed. Multiple sessions are 
suitable for cases when clinical conditions are unfavorable and when intracanal dressing is indicated 
in order to reduce microbial population and the emergence of so-called acute relapse. More 
important than the number of sessions in treatment is the existence of shaped root canals without 
exudation and symptoms reported by the patient and professional with sufficient time for completion 
of the final filling [10].  
Literature shows that the knowledge about causes of postoperative pain and the adoption of 
appropriate preventive measures can significantly reduce the prevalence of this disturbing and 
undesirable phenomenon [11]. 
In this context, it is known that postoperative pain depends on a number of factors, and the 
aim of this study was to assess the prevalence and intensity of this problem along with other clinical 
variables. 
 
Material and Methods 
This was a longitudinal model where 50 individuals aged less than 18 years of age searching 
for dental care were invited to participate. In all cases, there was indication for endodontic treatment. 
All stages of the intervention, since diagnosis, were performed by the same dental surgeon. 
Treatments were conducted at the dental clinic of the Herrero Faculty of Dentistry during practical 
lessons of the Specialization Course in Endodontics. 
Patients underwent a thorough clinical and radiographic examination. Initially, the clinical 
characteristics of crown of the tooth element and its periodontium were evaluated, observing the 
following: presence of caries, restorations, fractures, edema, abscess or fistula. Furthermore, pulp 
sensitivity test was performed to evaluate whether the tooth was vital or not, and also the vertical 
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and horizontal percussion test to assess the periodontal involvement in the process. The study also 
assessed aspects of the tooth root and periapex, observing the apical periodontal ligament, apical 
periodontal bone, presence of fractures and root furcation region.  
Thus, individuals with justified need for endodontic therapy regardless of tooth element were 
included in the sample. Exclusion criteria were: a) when clinical diagnosis showed some type of 
previous endodontic therapy, presence of fistula or edema; b) presence of some type of accident 
during surgery, such as drilling or fracture of instrument within the root canal; c) when patient did 
not return for subsequent session where multiple sessions were required; d) when the patient did not 
completely answered the questionnaire applied by the dentist.  
Single-rooted, two-rooted and multi-rooted teeth were treated. The criterion for establishing 
the treatment in single or multiple sessions depended on previous diagnosing and complexity of the 
procedure. 
Through a questionnaire, basic data such as name, address, age, date of birth, gender and 
telephone were collected. The researcher also entered the number of the tooth being treated and 
variables related to the diagnosis such as positive or negative pulp sensitivity, presence of periapical 
lesions, treatment in single or multiple session and type of intracanal medicament. The patient 
reported, as appropriate, historical pain before treatment and use of systemic medication.  
Standard endodontic treatment was initiated with anesthetic procedure followed by complete 
isolation of the operative field with rubber dam (Madeitex®, São José dos Campos, São Paulo, 
Brazil). Then, sterilization of the operative field was performed with 0.2% chlorhexidine digluconate 
(Handex Degermante®, Gama, Distrito Federal, Brazil). High- and low-spin drills (KG Sorensen®, 
Cotia, São Paulo, Brazil) ensured coronary access and exposure of the entry holes of root canals. Pulp 
chamber was then irrigated with 2.5% sodium hypochlorite solution (HW Products®, Campo 
Magro, Paraná, Brazil). The working length was determined using a root apex locator (Novapex®, 
Forum Technologies, Israel) at 1 to 2 mm beyond the apical foramen. Radiological confirmation of 
this length was performed.  
Biomechanical preparation was performed with the crown-down technique, under irrigation 
with 2.5% sodium hypochlorite solution. Final irrigation was performed with 17% EDTA 
(Floracell®, Curitiba, Paraná, Brazil) to ensure the removal of the smear layer, followed by a new 
application of 2.5% sodium hypochlorite.  
In cases of multiple sessions, calcium hydroxide P. A. was used as intracanal medication 
(Biodinâmica Química e Farmacêutica LTDA®, Ibiporã, Paraná, Brazil) with saline, taken to 
conduits by means of lentulo drill (Dentsply Maillefer®, Ballaigues Switzerland). In these cases, 
teeth received temporary restoration with provisional materials (Villevie®, Joinville, Santa Catarina, 
Brazil) up to the return of patients, on average, seven days after the first session. In the subsequent 
session, dressing was removed and filling was performed.  
Prior to filling, canals were dried with absorbent paper points (Tanari Indústria LTDA®, 
Manaus, Amazonas, Brazil). All cases were filled with gutta-percha (Dentsply Maillefer®, Ballaigues, 
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Switzerland) and Endofill endodontic cement (Dentsply®, Petrópolis, Rio de Janeiro, Brazil) using  
the Tagger's hybrid technique [12]. Temporary restoration was performed immediately after the 
end of the session.  
Patients were instructed to observe the manifestation of postoperative pain at intervals of 24 
hours and 48 hours after treatment and classify it as 0 (absent), 1 (mild), 2 (moderate) and 3 (severe) 
[8]. The researcher contacted patients by telephone to collect this information.  
After data collection, a database was constructed and statistical analysis was performed using 
the Statistical Package for the Social Sciences (SPSS) software version 13.0 (SPSS Inc., Chicago, 
USA). An initial exploratory analysis was performed using the frequency distribution given the 
characteristics of variables. Then, the Fisher exact test with significance level of p <0.05 was used 
with the aim of clarifying possible associations between explanatory variables and the outcome of 
interest, prevalence of pain and its intensity. 
This study was approved by the Ethics Research Committee of the Casa Gerontológica de 
Aeronáutica (CEP / CGABEG) under registration No.1691.0.000.339-11. Patients were informed 
about the study objectives and signed the Free and Informed Consent Form. 
 
Results 
The mean age of participants was 29.8 years (SD = 10.3), with minimum of 18 and maximum 
of 63 years. Females comprised 64.0% of the sample, while males accounted for 36.0%. Table 1 shows 
the absolute and relative frequencies of clinical variables analyzed in the research. 
 
Table 1. Absolute and relative frequencies of clinical variables (n = 50). 
Clinical variables Classification Frequency 
Dental group Incisive/Canines 18 (36.0%) 
 Pre-molar 13 (26.0%) 
 Molar 19 (38.0%) 
Pain Only 24 h 9 (18.0%) 
 Only 48 h 0 (0.0%) 
 In 24 h and in 48 h 6 (12.0%) 
Classification of post-treatment pain - 24 h Absent 35 (70.0%) 
 Mild 13 (26.0%) 
 Moderate 2 (4.0%) 
 Severe 0 (0.0%) 
Classification of post-treatment pain - 48 h Absent 44 (88.0%) 
 Mild 6 (12.0%) 
 Moderate 0 (0.0%) 
 Severe 0 (0.0%) 
 
Table 2 shows the results of the bivariate analysis that sought associations between 
independent variables and dependent variables in the proposed ranges, and the respective 
classifications for each. Of the 23 patients showing teeth with pulp vitality, 34.7% reported mild pain 
after 24 hours and in 17.3%, persistent pain in 48 hours after treatment was observed. 
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Table 2. Bivariate analysis between independent variables and the outcome of interest, post-operative pain in 24 hours and in 48 hours, and 
respective classifications (n = 50) 
Variable Classification n Pain after 24h 
N (%) 
p-
value 
 
Classification pain after 24h 
n (%) 
p-
value 
 
Pain after  48h 
n (%) 
p-
value 
 
Classification pain after 48h       
n (%) 
p-value 
Yes 
 
No Mild Moderate Severe Yes 
 
No Mild Moderate Severe  
Pulp sensitivity(vitality) 
 
 
 
Periapical lesion  
 
 
 
 
 
Single session 
 
 
 
 
 
Intracanal medication 
 
 
 
 
Pain prior to treatment 
 
 
 
 
Use of medication prior 
to pain 
Yes 
 
 
No 
 
 
Yes 
 
 
No 
 
 
Yes 
 
 
No 
 
 
Yes 
 
 
No 
 
 
Yes 
 
 
No 
 
 
Yes 
 
 
No 
 
23 
 
 
27 
 
 
23 
 
 
27 
 
 
7 
 
 
43 
 
 
43 
 
 
7 
 
 
22 
 
 
28 
 
 
18 
 
 
32 
8 
(34.7) 
 
7 
(26.0) 
 
5 
(21.7) 
 
10 
(37.0) 
 
2 
(28.5) 
 
13 
(30.2) 
 
13 
(30.2) 
 
2 
(28.5) 
 
9 
(40.9) 
 
6 
(21.4) 
 
7 
(38.9) 
 
8 
(25.9) 
15 
(65.3) 
 
20 
(74.0) 
 
18 
(78.3) 
 
17 
(63.0) 
 
5 
(71.5) 
 
30 
(69.8) 
 
30 
(69.8) 
 
5 
(71.5) 
 
13 
(59.1) 
 
22 
(78.6) 
 
11 
(61.1) 
 
24 
(75.9) 
 
 
0.496 
 
 
 
 
 
0.239 
 
 
 
 
 
0.929 
 
 
 
 
 
0.929 
 
 
 
 
 
0.136 
 
 
 
 
 
0.304 
8 
(34.8) 
 
5 
(18.5) 
 
3 
(13) 
 
10 
(37.1) 
 
2 
(28.6) 
 
11 
(25.5) 
 
11 
(25.5) 
 
2 
(28.6) 
 
7 
(31.8) 
 
6 
(21.4) 
 
6 
(33.3) 
 
7 
(21.8) 
0 
(0.0) 
 
2 
(7.5) 
 
2 
(8.8) 
 
0 
(0.0) 
 
0 
(0.0) 
 
2 
(4.8) 
 
2 
(4.8) 
 
0 
(0.0) 
 
2 
(9.2) 
 
0 
(0.0) 
 
1 
(5.6) 
 
1 
(3.2) 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
 
0.212 
 
 
 
 
 
0.064 
 
 
 
 
 
0.840 
 
 
 
 
 
0.840 
 
 
 
 
 
0.155 
 
 
 
 
 
0.586 
4 
(17.3) 
 
2 
(7.4) 
 
1 
(4.3) 
 
5 
(18.5) 
 
1 
(14.2) 
 
5 
(11.6) 
 
5 
(11.6) 
 
1 
(14.2) 
 
2 
(9.0) 
 
4 
(14.2) 
 
2 
(11.2) 
 
4 
(12.5) 
19 
(82.7) 
 
25 
(92.6) 
 
22 
(95.7) 
 
22 
(81.5) 
 
6 
(85.8) 
 
38 
(88.4) 
 
38 
(88.4) 
 
6 
(85.8) 
 
20 
(91.0) 
 
24 
(85.8) 
 
16 
(88.8) 
 
28 
(87.5) 
 
 
0.279 
 
 
 
 
 
0.124 
 
 
 
 
 
0.841 
 
 
 
 
 
0.841 
 
 
 
 
 
0.575 
 
 
 
 
 
0.885 
4 
(17.3) 
 
2 
(7.4) 
 
1 
(4.3) 
 
5 
(18.5) 
 
1 
(14.2) 
 
5 
(11.6) 
 
5 
(11.6) 
 
1 
(14.2) 
 
2 
(9.0) 
 
4 
(14.2) 
 
2 
(11.2) 
 
4 
(12.5) 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
0 
(0.0) 
 
 
0.279 
 
 
 
 
 
0.124 
 
 
 
 
 
0.841 
 
 
 
 
 
0.841 
 
 
 
 
 
0.575 
 
 
 
 
 
0.885 
* Fisher's exact test, p <0.05.
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Periapical lesions were present in 23 cases, and 21.7% reported pain after 24 hours, 13.0% 
reported mild pain and 8.8%, moderate pain. After 48 hours, only one patient remained with mild 
pain.  
Seven treatments were performed in a single session and of these, two patients reported mild 
pain after 24 hours and one reported persistence of mild pain after 48 hours. Of the 43 treatments 
performed with the use of intracanal medication, 30.2% of patients felt pain after 24 hours, 25.5% 
mild pain and 4.8% moderate pain; and 11.6% had persistent mild pain after 48 hours.  
Prior to endodontic treatment, 22 patients (44.0%) felt pain and nine of these had sensitivity 
after 24 hours, seven had mild pain and two had moderate pain; after 48 hours, two patients remained 
with mild pain.  
Of the 18 patients who used previous medication, 38.9% reported pain after 24 hours and 
11.2% persistent mild pain after 48 hours. No patient reported severe pain during the time intervals 
proposed. 
 
Discussion 
It is known that the perception of pain is a subjective and variable experience modulated by 
various physical and psychological factors [13]. In the present study, a verbal scale was used, in 
which patients were asked to describe the level of discomfort as: no pain, mild pain, moderate pain 
and severe pain [8]. 
The existence of time intervals is justified by the fact that the inflammatory response peak, 
i.e. the exudative process is within 48 hours. Then, the proliferative phase starts [14].  
Several factors that can be associated with the occurrence of pain in the postoperative period 
have been studied, which include pulp and periradicular diagnosis [13], presence of irritants inside 
the root canal [4], number of sessions for the completion of treatment [5-9], use of intracanal 
medication [8.15], presence of preoperative pain [16] and use of systemic medication prior to 
endodontic treatment [17,18].  
In the present study, the rate of postoperative pain was 30.0%. In a study involving 234 
patients, the authors reported a prevalence of 9.0% of post-operative pain, confirming that 
endodontic treatment conducted under biological principles and scientific-based contemporary 
techniques generates a low frequency of this condition [5]. Other studies with the same aim showed 
outcome prevalence ranging from 1.9% to 28.3% and conflicting results [4,8].  
The use of crown-down technique is justified because it allows the maintenance of the 
working length and smaller extrusion of debris [5]. These principles were followed in this study 
with the objective of minimizing possible disorders.  
Relating post-operative pain with pulp vitality and presence of periapical lesion, the findings 
of this study showed that teeth with pulp sensitivity [vital prior to intervention] showed greater 
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sensitivity after 24 hours and after 48 hours compared to necrotic teeth. Teeth with periapical lesions 
were more asymptomatic.  
A survey showed that root canal treatment in teeth with irreversible pulpitis and acute 
periapical lesion was significantly more painful than in teeth with pulp necrosis and chronic 
periapical lesion [19].  
In other studies in teeth without periradicular lesion, cases of moderate pain were more 
frequent, which may be due to the lack of space in periradicular tissue to relieve pressure when local 
bone resorption is absent [3,4]. In contrast, other studies indicated no association between tooth 
vitality and postoperative pain [20].  
In the present study, most treatments occurred in more than one session due to factors such 
as procedure complexity, patient and / or professional’s fatigue or clinical finding of the need for 
placing intracanal dressing. This is justified since several studies have shown that even after careful 
chemomechanical preparation, microorganisms can survive and in addition, they grow and multiply 
in the root canal system, where irrigating solutions and instruments are useless, favoring the 
perpetuation of the periradicular lesion and treatment failure [21], thereby emphasizing the need for 
using medication between sessions in order to reduce microbial population.  
In relation to the use of intracanal dressing and prevalence of post-intervention pain, authors 
concluded that calcium hydroxide does not act in preventing or reducing pain and that pain 
decreases with time [22]. A recent systematic review did not identify any effect of calcium hydroxide 
on postoperative pain [15].  
As for the number of sessions, there is controversy regarding the relationship between 
number of visits and postoperative pain. There are studies that highlight the lack of differences in the 
prevalence of postoperative pain in both cases [5,6,9], while others indicate higher occurrence of 
postoperative pain under treatment performed in a single session [8,23] and multiple sessions [7].  
Preoperative pain seems to be one of the most predictable indicators of pain after endodontic 
treatment [24].  
In this study, the prevalence of postoperative pain was greater in patients with history of 
pain prior to treatment, corroborating other findings in which individuals with prior pain and / or 
edema were more likely to show pain than those without pre- surgery complaints [3].  
The findings of this study revealed no significant differences in the use of systemic 
medication prior to endodontic treatment in controlling postoperative pain. However, oral 
administration of dexamethasone prior to endodontic treatment showed positive results in reducing 
postoperative pain [17], as well as other drugs such as corticosteroids and analgesic and anti-
inflammatory drugs [18,25].  
A limitation of this study refers to methodological issues, since subjective information 
provided by the patient were used. 
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Conclusion 
The pulp sensitivity (vitality), pre-existence of periapical lesion, treatment in a single session, 
use of intracanal dressing, pain prior to treatment and use of analgesic medication were not 
associated with prevalence of postoperative pain. 
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